Walking while simultaneously performing cognitively demanding tasks such as talking or texting are typical 22 complex behaviors in our daily routines. Little is known about neural mechanisms underlying cortical resource 23 allocation during such mobile actions, largely due to portability limitations of conventional neuroimaging tech-24 nologies. We applied an EEG-based Mobile Brain-Body Imaging (MOBI) system that integrates high-density 25 event-related potential (ERP) recordings with simultaneously acquired foot-force sensor data to monitor gait 26 patterns and brain activity. We compared behavioral and ERP measures associated with performing a Go/NoGo 27 response-inhibition task under conditions where participants (N = 18) sat in a stationary way, walked deliber-28 ately or walked briskly. This allowed for assessment of effects of increasing dual-task load (i.e. walking speed) on 29 neural indices of inhibitory control. Stride time and variability were also measured during inhibitory task perfor-30 mance and compared to stride parameters without task performance, thereby assessing reciprocal dual-task ef-31 fects on gait parameters. There were no task performance differences between sitting and either walking 32 condition, indicating that participants could perform both tasks simultaneously without suffering dual-task 33 costs. However, participants took longer strides under dual-task load, likely indicating an adaptive mechanism 34 to reduce inter-task competition for cortical resources. We found robust differences in amplitude, latency and to-35 pography of ERP components (N2 and P3) associated with inhibitory control between the sitting and walking 36 conditions. Considering that participants showed no dual-task performance costs, we suggest that observed neu-37 ral alterations under increasing task-load represent adaptive recalibration of the inhibitory network towards a 38 more controlled and effortful processing mode, thereby optimizing performance under dual-task situations. 39
U N C O R R E C T E D P R O O F 1
Introduction

45
Humans continuously process sensory and cognitive events while 
the tenets laid out in the Declaration of Helsinki for the responsible con- were epoched at 10 s, and normalized against the standard deviation.
216
To assess stride time, we measured peak-to-peak interval using the 217 force signal derived from the right heel sensor (e.g. time of a complete 218 cycle -heel contact to next heel contact). We used automatic peak de-219 tection software (MATLAB custom scripts) with one standard deviation 220 as threshold to determine if each peak was significantly larger than the 221 data around it. Peak-to-peak intervals (PPI) were excluded from the gait 222 analysis if duration to complete a cycle was b 500 or N1500 ms. 
247
The N2 and P3 components on NoGo-trials were computed using 
260
The latency on NoGo-trials was quantified using automatic peak- 
277
The x-, y-, and z-axes, respectively, represent time, electrode location, 278 and the t-test result (indicated by a color value) at each data point.
279
For each scalp electrode, only the first time point where the t-test is a method to assess configuration differences between two scalp 292 distributions, independent of their strength, as the data are normalized 293 using the global field power. The GD equals the square root of the mean 294 of the squared differences between the potentials measured at each of 295 the 64-scalp electrodes. For each subject and time point, the GD indexes 296 a single value, which varies between 0 and 2 (0 = homogeneity, 2 = 297 inversion of topography). To create an empirical probability distribution 298 against which the GD can be tested for statistical significance, the Monte
299
Carlo MANOVA was applied. This is a nonparametric bootstrapping 300 procedure, wherein each subject's data from each time point was 301 permutated such that they could "belong" to either condition. The dis- 
Signal-to-noise statistics
315
To test the signal to noise ratio (SNR) across the three conditions, we 316 computed global field power (GFP) for hits and CR evoked potentials.
317
The background noise was estimated from the pre-stimulus period
318
(− 100 to − 40), and the signal was estimated from the first major 319 peak (100-160 ms). The squared signal was divided by squared noise 320 and converted to decibels in order to be scale-invariant. The resulting 321 SNRs were subjected to 3 (condition: sitting, walking-deliberately, 
Results
329
Behavioral results Table 1 shows reaction times (RT), hits and correct rejection (CR) 331 rates for performing the Go/NoGo task during sitting, walking deliber- 
330
347
Electrophysiological results
348
Feasibility of recording
349
To illustrate the feasibility of recording ERPs with high SNR while 350 participants walk on a treadmill, we compared the SNR for the hit and
351
CR trials across all three conditions (see Table 2 ). The two way t1:8
1 Gait data from one participant were not obtained. ing speeds at any of the electrode sites (0.14 b p's b 0.71).
412
For the P3 peak latency, a significant effect of condition (f 2,34 = 6.01, assess effects of dual-task load on gait parameters.
472
There were no differences in task performance between sitting and 473 either walking speeds, suggesting that participants were perfectly well 474 able to perform the inhibition task while walking without suffering be- walkers and their ability to adapt to dual-task load.
523
The absence of cognitive dual-task costs (even at increased walking walking was not sufficient to compromise inhibitory task performance.
532
The present ERP results, however, clearly indicate differences in neural 533 processing associated with inhibition between sitting and walking.
534
The results also indicate that dual-task load targets specific processing 535 stages of the inhibition task. That is, we found no VEP differences be-536 tween sitting and walking, which indicates that sensory-perceptual pro-537 cessing stages of the inhibitory task are not affected by walking load.
538
The most robust dual-task effects in terms of amplitude reduction 539 were found for the N2, which was evident across all three midline elec- The interval from 400 to 550 ms was chosen based on the TANOVA results, which indicate significant differences of topographical distribution between sitting and walking conditions during this time period. Scalp maps spanning the P300 timeframe reveal a shift towards a more anterior distribution as participants perform the task while walking.
behavioral costs in terms of reaction times to the Go stimuli or in the tions. This is a clear limitation of our study, and a move to the use of 644 portable, wearable high-density EEG systems will likely provide ever 
